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PURPOSE: To produce a highly stereoregular polyolefin having a good particle 

shape at a high yield. 
CONSTITUTION: A stereoregular polyolefin is produced by using a catalyst system 
which comprises a solid catalyst component, at least one compd. selected from 
the group consisting of organometallic compds. of metals of the groups IA, 
II A, IIB, IIIB, and IVB, and an electron-donating compd. The solid catalyst 
component is prepd. by reacting a homogeneous soln. contg. at least one compd. 
selected from the group consisting of metallic Mg, a hydroxylated org. compd., 
and an oxygen-contg. organomagnesium compd., an oxygen-contg. organo titanium 
| compd. and/or an oxygen-contg. organosilicon compd., and an oxygen-contg. 

organoaluminum compd. and/or a boron compd. with at least one aluminum 
halide, isolating the resulting solid product, treating the product with at least 
one aluminum halide, and reacting the treated product with an electron-donating 
compd. and a titanium halide compd. 
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PURPOSE: To produce an ar-olefin homopolymer or a copolymer of at least two 
kinds of ar-olefins at a high efficiency without the necessity for a large amt. 
of organoaluminum compd. 

CONSTITUTION: An ar-olefin is homopolymerized or copolymerized with another 
a-olefin in the presence of a catalyst system mainly comprising a transition 
metal compd. (A), a compd. (B) which reacts with the transition metal compd. 
to form an ionic complex, and an organoaluminum compd. (C), or a catalyst 
system mainly comprising a transition metal compd. (Al) of the formula: M 1 
R ! aR 2 bR 3 cR 4 d [wherein is a transition metal; R\ R 2 , R 3 , and R* are each a ligand 
with <y bonds, a ligand with chelate bonds, or a Lewis base provided that they 
may be the same or different ; and a, b, c, and d are each 0-4], compd. B, 
and compd. C, or a catalyst system mainly comprising compd. A I and compd. 
B. 
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PURPOSE: To effectively produce polyethylene having 1-20C side chains by ( R 5 
homopolymerizing ethylene using a catalyst system comprising an organometallic 
catalyst component having a specific ligand and an aluminoxane component. 

CONSTITUTION: Ethylene is homopolymerized using a catalyst system comprising 

an organometallic componenet consisting of a compd. of formula I (wherein R 
M is a group IV transition metal such as Ti, Zr, or Hf; R\ R 2 , and R 9 are 
each H, 1-10C hydrocarbon group, alkylsilyl, or halogen; R 3 is H; R* and R s 
are each a 1-10C hydrocarbon group or 1-6C alkylsilyl provided that they may 
combine with each other through their carbon atoms or silicon atoms to form 
a ring; R* is a group of formula II; R 7 and R 8 are each H, a 1-10C hydrocarbon 
group, or 1-6C alkylsilyl; Y is C, Si, or Ge; and n is 1-3) and an aluminoxane 
component. Thus, a branched polyethylene having a low m. p. and a good 
moldability is effectively produced by homopolymerizing ethylene without using 
an expensive ar-olefin as a commoner. 
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